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Parental academic involvement in
adolescence as predictor of mental health
trajectories over the life course: a prospective
population-based cohort study
Hugo Westerlund1*, Kristiina Rajaleid1, Pekka Virtanen2,3, Per E. Gustafsson2, Tapio Nummi2,4
and Anne Hammarström2
Abstract
Background: Mental health problems are rising, especially among younger people, indicating a need to identify
determinants of the development of mental health over the life course. Parental involvement in their children’s
studies, particularly in terms of academic socialisation, has been shown to predict better mental health in
adulthood, as well as other more favourable health outcomes, but no study published so far has examined its
impact on trajectories of mental health. We therefore sought to elucidate the role of parental involvement at age
16 on the life course development of internalised mental health symptoms.
Methods: In a population-based cohort (452 women and 488 men, 87 % of the eligible participants), we examined
the association between parental involvement in their offspring’s studies, measured by teacher and pupil ratings at
age 16, and an index of internalised mental health symptoms at the ages of 16, 18, 21, 30, and 43. Using latent
class trajectory analysis, 5 different trajectories were derived from these indices: Very low stable (least symptoms),
Low stable, Increasing, Moderate stable, and High decreasing (most symptoms). Multinomial logistic regression was
used to regress trajectory membership on the parental involvement variables.
Results: Teacher-rated parental interest in their offspring’s studies during the last year of compulsory school was
associated with a lower risk of entering the Moderate stable (OR = 0.54; 95 % CI 0.30 to 0.98) and High decreasing
(OR = 0.41; 0.18 to 0.91) trajectories, compared with the Low stable, also after adjustment for sex, parental social
class and mental health, family unemployment and own school grades. Both these associations were present only
in children with grades above the national average. Student-rated availability of assistance with homework was
associated with a higher chance of entering the Very low stable trajectory in the whole sample (OR = 1.24; 1.07 to
1.43), in men (OR = 1.25; 1.05 to 1.48) and in those with above average grades (OR = 1.39; 1.13 to 1.72), and with a
lower risk of entering the Moderate stable in women (OR = 0.74; 0.55 to 0.99), also after the same adjustments.
Conclusions: Parental involvement in their offspring’s studies may buffer against poor mental health in
adolescence which may track into adulthood.
Keywords: Mental health, Parental interest, Homework assistance, Academic achievement, Prospective,
Longitudinal, Cohort study, Latent class trajectory modelling
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Background
Mental health problems have become an increasingly sa-
lient cause of disability globally [1, 2]. There are indica-
tions that the increase in mental health problems has
been particularly large in younger ages, especially among
school age girls, at least in Western Europe [3, 4].
Mental health problems are known to track across the
life course [5, 6]. It is therefore important to identify
modifiable conditions in early life that can affect the
long-term development of mental health.
In conjunction with the importance of academic per-
formance, the role of the parents’ involvement in the
schooling of their offspring, and its possible impact on
academic success and mental health, has also been a
topic under investigation. Academic achievement is
known to be associated with mental health. School per-
formance has been linked to a range of expressions of
serious mental health problems later in life, including
self-harm [7], completed and attempted suicide [7–10],
drug dependence [11], eating disorder [12], and hospital
admission due to major depression [13]. Fewer studies
have examined the influence of early school performance
on less severe but more frequent mental health problems
in the population, and with seemingly less consistent as-
sociations, e.g., with depressive symptoms in young
adulthood [14].
Parental involvement in the form of academic social-
isation, such as parental interest, appears to incite the
offspring’s own interest and motivation in the academic
field and promote both academic achievement during
school years [15, 16] and adult educational attainment
[17], beyond other factors known to influence academic
success or failure, such as childhood social class and
cognitive ability [18]. Parental involvement has also been
linked directly to mental health. A Greek study found
that lack of parental interest in adolescent’s school/leis-
ure activities was associated with both internalising and
externalising mental health problems at age 18 [19].
Based on the 1958 British Child Development Study and
the 1970 British Birth Cohort Study, Mensah and Hob-
craft [20] found lack of parental interest in schooling at
age 10–11 to be associated with both suboptimal self-
rated health and poor mental well-being at the age of
30–33 years also after adjustment for a range of other
exposures in childhood and adolescence.
A synthesis of nine meta-analyses indicated a positive
effect of parental involvement on academic achievement
regardless of how these concepts were defined, but con-
cluded that the effect was strongest if the involvement
entailed academic expectations, and weakest if it came
in the form of homework assistance [17]. Some studies
have found that assistance with homework may even be
negatively affect achievement – possibly because it could
be an attempt to compensate for pre-existing lower
achievement, or because it may interfere with the child’s
development of autonomy [15, 16].
Parental interest in their offspring’s schooling has been
shown to be an independent predictor also of other as-
pects of adult health; teacher-rated parental interest in the
child’s studies and parents reading to the child relate to
better adult self-rated health in young adulthood [20, 21],
and also to lower risk of obesity and indications of dia-
betes in middle-age [22].
In line with this, we have earlier found that teacher-
rated parental interest in their offspring’s studies during
the last year of compulsory school – rather than the par-
ent’s social class or student-rated availability of practical
academic support – predicted mid adulthood allostatic
load, a measure of physiological wear and tear proposed
to result from prolonged stress, in a cohort of Swedish
school leavers [23]. Further adjustments indicated that
academic achievement over the life course mediated a
large part of the effect of parental interest on allostatic
load. Mental health, which in contrast to allostatic load
was measured repeatedly, is a possible life course link
between parental interest and stress related physiological
wear and tear, as well as a major health issue in itself.
We therefore sought to elucidate how parental in-
volvement in their offspring’s studies at age 16 impacts
on the development of internalised mental health symp-
toms from age 16 to 43. Our hypothesis was that aca-
demic socialisation, measured by teacher-rated parental
interest in their offspring’s schooling, but not practical
support, measured by student-rated availability of help
with homework assignments, would predict more
favourable trajectories of mental health. Since parental
involvement may have a substantially different mean-
ing and impact if it is focussed on compensating for
poor school performance versus on encouraging already
good performance, we tested our hypothesis also in an
analysis stratified by mean school grades.
Methods
Sample
The sample was based on the Northern Swedish Cohort,
a 27-year prospective study comprising all pupils in the
ninth grade of compulsory school living in Luleå in 1981,
when the participants where 16 years of age (N = 1083;
506 girls and 577 boys) [24]. The questionnaires were
filled in during school hours, with the PI present and able
to assist the pupils. Follow-up surveys were conducted in
1983, 1986, 1995 and 2008. Participants completed a com-
prehensive questionnaire at all follow-ups covering health,
social and socioeconomic conditions, and school/working
conditions. The majority of the items originated from the
Swedish Survey of Living Conditions [25] and the Low-
Income Study [26]. In order to allow follow-up, the ques-
tionnaires were not anonymised.
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In 1981, personal interviews were conducted with all
form teachers (n = 65) for each individual pupil by the
project leader (AH). The interviewed teacher had been
responsible for the class during the last three last years of
compulsory school. The interviews were performed in a
quiet room during school time. The teachers were inter-
viewed with a previously used questionnaire consisting of
35 questions regarding the pupils' situation at school.
Of the original cohort, 1040 (96 %) subjects had
enough information on mental health across the life
course to be assigned to one of the trajectories described
below, 951 (88 %) in addition had complete data on the
studied exposures, and 940 (87 %) additionally had full
information on all covariates, thus forming the analytic
sample in the present paper.
Measurements
Social background was assessed by the participants at
age 16 using self-completion questionnaires. Social class
was measured with two questions: What is/was your fa-
ther’s occupation? and What is/was your mother’s occu-
pation? Responses were coded according to the Swedish
classification of social classes into working (blue-collar)
class, lower white-collar class, and upper white-collar
class. We defined parental social class as the highest of
the father’s and the mother’s social class, with the high-
est value indicating upper class. Family unemployment
was assessed by a yes response to the question Has any-
one in your family been unemployed during the last
12 months? Parental mental health and alcohol problems
were assessed with the question Is your father healthy?
(If he is dead: indicate how his health was most of the
time when he was alive). Tick one or more options. – and
an identical question about the mother. The response
options were: Yes, as far as I know; No, (s)he has some
kind of somatic disease; No, (s)he has psychological com-
plaints; (S)He has alcohol problems; Don’t know. Ticking
psychological complaints and/or alcohol problems for
father and/or mother was defined as parental mental
health or alcohol problems.
Parental interest in their offspring’s studies was
assessed with a question about Knowledge about the par-
ents’ interest in the pupil’s studies, which was asked of
the main teachers regarding each participant in 1981.
There were five response options ranging from ‘probably
very small’ to ‘probably very large’.
Assistance with homework assignments was based
on the question Can you get help with homework assign-
ments when you need it? with five response options from
‘no, never’ through ‘yes, always’ asked in the question-
naire to the participants themselves at age 16.
Mean grades at exit from compulsory school at age
16 were obtained from school records with the partici-
pants’ permission. Grades were given on a scale from 1
to 5 and by design normally distributed. The mean
grades were thus also normally distributed and vary be-
tween 1 (the lowest possible) to 5 (the best possible)
with 3.00 as the national mean. In some analyses mean
grades were dichotomised as average or below vs. above
average based on this theoretically defined national
mean.
Internalised mental health symptoms (IMHS) be-
tween the ages of 16 and 43 years. In each of the five
questionnaires the participants were asked if they had
experienced any worry/anxiousness and anxiety/panic, in
the past 12 months. The respondents were also asked
how often, in the past 12 months, they had experienced
sadness or feeling low. Based on these three questions,
an ordinal scale index was created, ranging from 0 = not
experiencing any symptoms to 8 = having worry/anx-
iousness, anxiety/panic and often or always feeling
sad and low. A detailed description of the scale of
IMHS has been published [27].
Extraction of trajectories of mental health
We used latent class growth analysis (LCGA) to retrieve
trajectories of IMHS from age 16 to 43. The analysis
classifies individuals in the population into subgroups
following distinct developmental trajectories of the out-
come. Both the shapes and the number of trajectories
are detected by the analysis. LCGA assumes that the
variance and covariance for the latent growth factors
within each class are zero, i.e., all individual within a
class follow the same trajectory [28].
We considered growth trajectories with intercept,
slope and a quadratic term, and tested models with two
to six trajectory classes. Because a large proportion of
individuals was clustered at the scale minimum each
measurement time we assumed the distribution of the
IMHS score to be censored normal [29]. The full infor-
mation maximum likelihood method (FIML), assuming
missing at random mechanisms, was used for handling
missing data (default in the Mplus software). The trajec-
tories were determined using information on IMHS
only, but a sensitivity analysis adjusted for sex gave a
similar solution with more than 99 % of the individuals
assigned to the same latent class (data not shown).
We used several criteria to choose the optimal LCGA
model for further analysis. As the Bayesian Information
Criterion (BIC) [30] and the Lo-Mendell-Rubin (LMR)
test [31] may favour less parsimonious models that are
more difficult to interpret [29], we additionally consid-
ered entropy (value near 1 for a good model), size of the
resulting classes (enough individuals in each to be mean-
ingful in further analyses) and high posterior probabilities
(near 1, on average, for a good model) and the interpret-
ability of the fitted model [28]. In order to avoid local so-
lutions that do not represent the global maximum of the
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likelihood, the analyses were repeated with increased
number of random sets and start iterations, once plausible
models were identified [28].
We considered the five class model to be the most
sensible representation of the data. Compared with the
three and four class models it demonstrated clearer het-
erogeneity and at least as high entropy (Additional file 1:
Table S1). Adding a sixth class did not yield trajectories
that were substantially different from those identified
with the simpler models (Additional file 1: Figure S1).
Although the BIC continued to increase when adding a
sixth class (Additional file 1: Table S1), the increase was
now smaller and the LMR test was only borderline sig-
nificant. Moreover, the smallest class with this model
was only 1.6 % (17 individuals). Altogether, we consid-
ered the five class model as optimal.
Statistical analysis
Correlation coefficients were calculated for all pairs of
variables in the study. To examine if parental involve-
ment was related to the chance of following a certain
trajectory of internalised mental health, we used multi-
nomial regression to obtain odds ratios and 95 % confi-
dence intervals for being assigned to the most likely
trajectory as derived by LCGA. We analysed the whole
sample as well as women and men separately, with paren-
tal social class (and in the former case also sex) as covari-
ates. The individuals were weighted with the posterior
probability of belonging to the assigned trajectory because
ordinary statistical inference is not directly applicable for
trajectory groups that are based on probabilities and thus
are not fixed constructs. To test if parental involvement
influences mental health independently of academic
achievement, we entered mean school grades on leaving
compulsory school in a final step of the analysis. The tra-
jectories were derived using MPlus version 7.11; whereas
all other analyses were done in IBM SPSS for Windows,
version 20.0.0. All p-values are based on two-sided tests.
Ethical approval
This study was conducted with the approval of the
Regional Ethical Review Board in Umeå and has con-
formed to the principles embodied in the Declaration
of Helsinki.
Results
There were 940 participants in the analytic sample (87 %
of the original sample), with 52 % men, and with 35 %
belonging to the working class, 55 % middle class, and
10 % upper class (Table 1). 78 % had parents whose
interest in their offspring’s education was rated as large
or very large, with no sex difference, and 57 % had often
or always been able to get help with their homework as-
signment; again with no sex difference. Girls had
significantly higher school grades than boys, whose aver-
age closely matched the national average. Women had
significantly higher ratings of internalised mental health
symptoms at all ages and were less likely to belong to
the Very low stable trajectory group. However, within
both sexes, higher grades were associated with lower
mental health symptoms (Table 2).
Figure 1 portrays the shapes of the five trajectories ob-
tained from the LCGA together with class sizes. The
lowest trajectory class which we named ‘Very low stable’
included 27 % of the analytic sample. Individuals belong-
ing to this class showed very low levels of internalised
mental health symptoms (IMHS) throughout the follow-
up. The ‘Low stable’ class showed slightly higher levels
of IMHS and included 56 % of the sample. The ‘Moder-
ate stable’ included 6 % and followed a trajectory with
values of IMHS around 3. Finally, there were two classes
that showed considerable changes in the IMHS between
the ages 16 and 43: The ‘Increasing’ (8 %) started the
same level as the Low stable class but progressed to high
levels by age 30, decreasing somewhat by age 43. The
smallest class, ‘High decreasing’ (3 %) showed very high
levels of IMHS in the beginning, and lower, but still ra-
ther high levels later during follow-up.
Table 2 indicates a relatively strong association be-
tween teacher-rated parental interest in their offspring’s
studies and grades (r = 0.45 in women, 0.42 in men, p
< .0.01) but no association between student-rated help
with homework assignment and grades. There was, how-
ever, virtually no association between parental interest
and help with homework (r = 0.04–0.05, NS). In both
women and men parental social class was moderately as-
sociated with parental interest, help with homework and
grades (r = 0.14–0.28, p < 0.01), but not with IMHS ex-
cept at age 18 for men (r = 0.10, p < 0.05). Parental inter-
est, help with homework and mean grades were
relatively weakly negatively correlated with IMHS at
some ages. There were moderate correlations between
IMHS at different ages, indicating some tracking.
In the whole sample, multinomial logistic regression
(Table 3, upper panel) showed a significantly higher
chance of entering the Very low stable trajectory (com-
pared to the largest, Low stable trajectory) among those
students who stated that they were able to get assistance
with their homework assignments at age 16, an associ-
ation that remained after adjustment for sex, parental
social class and mental health problems, family un-
employment, and own average school grades (OR = 1.24,
95 % CI 1.07 to 1.43, for each additional level of the ex-
posure, range 0–4). Teacher-rated parental interest in
their offspring’s studies, on the other hand, was associ-
ated with a lower risk of entering the High decreasing
(worst) trajectory, an association which remained after
adjustment for sex and parental social class and mental
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health problems, and family unemployment (OR = 0.65;
0.44 to 0.94), but was rendered non-significant by adjust-
ment for grades.
Stratification by sex (Table 3, second and third panels)
showed that men had a pattern very similar to that of
the whole sample, with indications of a slightly stronger
protective effect of parental interest against entering the
High decreasing trajectory (OR = 0.43; 0.22 to 0.87),
which, however, was also rendered insignificant after ad-
justment for grades. In women, both homework help
and parental interest were associated with a lower risk of
entering the Moderate stable (second or third worst)
trajectory; the former association remained after full ad-
justment (OR = 0.74; 0.55 to 0.99) whereas the latter
remained after adjustment for parental social class and
mental health problems, and family unemployment
(OR = 0.67; 0.48 to 0.95), but was rendered non-
significant after adjustment for grades. Otherwise, the
risk estimates were similar to those of men, but non-
significant.
Stratification by mean grades (Table 3, fourth and fifth
panels) revealed that parental interest and help with
Table 1 Descriptive statistics for the sample
Total Women Men Test of sex difference
Total N (row %) 940 452 (48 %) 488 (52 %)
Parental social class N (col %) p = 0.332
Upper class 97 (10 %) 44 (10 %) 53 (11 %)
Middle class 513 (55 %) 258 (57 %) 255 (52 %)
Working class 330 (35 %) 150 (33 %) 180 (37 %)
Unemployment in the family, N (%) 173 (18 %) 78 (17 %) 95 (20 %) p = 0.400
Parental mental health or alcohol problems, N (%) 70 (7 %) 40 (9 %) 30 (6 %) p = 0.136
Parental interest in offspring’s studies, N (col %) p = 0.940
Probably very large 395 (42 %) 186 (41 %) 209 (43 %)
Probably large 341 (36 %) 169 (37 %) 172 (35 %)
Probably neither particularly large nor particularly small 144 (15 %) 69 (15 %) 75 (15 %)
Probably small 43 (5 %) 21 (5 %) 22 (4 %)
Probably very small 17 (2 %) 7 (2 %) 10 (2 %)
Help with homework assignment possible, N (col %) p = 0.115
Yes, always 282 (30 %) 144 (32 %) 138 (28 %)
Yes, often 256 (27 %) 118 (26 %) 138 (28 %)
Sometimes 271 (29 %) 134 (30 %) 137 (28 %)
No, seldom 80 (8 %) 40 (9 %) 40 (8 %)
No, never 51 (5 %) 16 (4 %) 35 (7 %)
Mean grades on leaving compulsory school, mean (SD) 3.10 (0.75) 3.26 (0.73) 2.96 (0.76) p < 0.0001
Average or below (≤3.0), N (col %) 407 (43 %) 170 (38 %) 237 (49 %) p < 0.0001
Above average (>3.0) 533 (57 %) 282 (62 %) 251 (51 %)
Latent trajectory of internalised mental health, N (col %) p < 0.0001
Very low stable 254 (27 %) 61 (14 %) 193 (40 %)
Low stable 525 (56 %) 275 (61 %) 250 (51 %)
Increasing 77 (8 %) 51 (11 %) 26 (5 %)
Moderate stable 54 (6 %) 41 (9 %) 13 (3 %)
High decreasing 30 (3 %) 24 (5 %) 6 (1 %)
Internalised mental health symptoms, mean (SD)
At age 16 1.14 (1.39) 1.53 (1.62) 0.77 (0.99) p < 0.0001
At age 18 1.44 (1.84) 2.03 (2.06) 0.89 (1.40) p < 0.0001
At age 21 1.22 (1.71) 1.50 (1.89) 0.96 (1.47) p < 0.0001
At age 30 1.47 (2.13) 1.82 (2.33) 1.15 (1.88) p < 0.0001
At age 43 1.52 (2.30) 1.90 (2.53) 1.14 (2.00) p < 0.0001
Westerlund et al. BMC Public Health  (2015) 15:653 Page 5 of 10
homework were associated with more favourable out-
comes among those pupils who had above national aver-
age school grades, whereas all associations were non-
significant for those with average or lower grades. In
those with higher than average grades, teacher-rated par-
ental interest was associated with a lower risk for enter-
ing both the Moderate stable (OR = 0.54; 0.30 to 0.98)
and the High decreasing (OR = 0.41; 0.18 to 0.91) trajec-
tories, and these associations remained after adjustment
for both parental social class and own school grades
(entered as a linear term). Student-rated help with
homework assignments was associated with a higher
chance of entering the Very low stable trajectory, an as-
sociation which also remained in the fully adjusted
model (OR = 1.39; 1.13–1.72).
Discussion
In this prospective, community based cohort study we
found that both teacher-rated parental interest in their
offspring’s studies and student-rated availability of
Fig 1. Latent trajectories of mental health symptoms from the age of 16 to the age of 43
Table 2 Bivariate Pearson correlations between all variables in the studies; women above the diagonal and men below
SC UE MH PI HA GR 16 18 21 30 43
Parental social class (SC) 1 −0.11a −0.12b 0.28b 0.14b 0.19b 0.05 0.01 0.02 −0.00 0.01
Unemployment in family (UE) −0.04 1 0.15b −0.24b −0.04 −0.12a 0.08 0.10a 0.09 0.04 0.05
Parental mental health or alcohol
problems (MH)
−0.12b 0.05 1 −0.14b −0.05 −0.10a 0.08 0.09 0.06 0.06 0.10a
Parental interest in offspring’s studies (PI)
according to teacher
0.21b −0.15a −0.14b 1 0.04 0.45b −0.10a 0.01 −0.05 0.03 −0.03
Help with homework assignments (HA)
according to student
0.18b −0.05 −0.04 0.05 1 −0.02 −0.12a −0.04 0.01 −0.13b −0.04
Mean grade on leaving compulsory
school at 16 (GR)
0.25b −0.11a −0.14b 0.42b 0.08 1 −0.14b −0.02 −0.02 −0.10a −0.07
Internalised mental symptoms at 16 (16) −0.02 0.16b 0.14b −0.10a −0.08 −0.12b 1 0.30b 0.34b 0.26b 0.17b
Internalised mental symptoms at 18 (18) 0.10a 0.06 0.03 0.04 −0.04 −0.03 0.32b 1 0.36b 0.25b 0.16b
Internalised mental symptoms at 21 (21) 0.06 0.13b −0.03 −0.08 −0.01 −0.15 0.24b 0.35b 1 0.41b 0.34b
Internalised mental symptoms at 30 (30) 0.02 0.08 −0.00 −0.04 0.01 −0.03 0.18b 0.27b 0.27b 1 0.39b
Internalised mental symptoms at 43 (43) −0.05 0/09 0.03 −0.12b −0.05 −0.13b 0.18b 0.23b 0.26b 0.39b 1
Note: ap < 0.05; bp < 0.01
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Table 3 Parental interest in offspring’s studies and help with homework assignments at age 16 in relation to trajectories of
internalised mental health symptoms from age 16 to 43 in women and men. Odds ratios (OR) with 95 % confidence intervals (CI) for
belonging to the different trajectory groups derived from multinomial regression analyses with the two predictors mutually
adjusted. The odds ratios denote the change in odds for each additional level of the exposure (range 0–4)
Latent trajectory of internalised mental health symptoms OR (95 % CI)
Very low stable Low stable Increasing Moderate stable High decreasing
Whole sample
Parents’ interest in their offspring’s studies at age 16 according to teacher
Model 1 1.02 (0.87 to 1.21) Reference 1.00 (0.76 to 1.31) 0.77 (0.58 to 1.01) 0.67 (0.47 to 0.94)
Model 2 0.97 (0.82 to 1.16) Reference 1.02 (0.76 to 1.36) 0.79 (0.59 to 1.06) 0.65 (0.44 to 0.94)
Model 3 0.93 (0.76 to 1.14) Reference 1.15 (0.83 to 1.59) 0.88 (0.63 to 1.23) 0.89 (0.58 to 1.36)
Help with homework assignments at age 16 according to the student
Model 1 1.23 (1.07 to 1.42) Reference 0.92 (0.74 to 1.14) 0.81 (0.64 to 1.03) 0.89 (0.64 to 1.22)
Model 2 1.24 (1.07 to 1.43) Reference 0.91 (0.73 to 1.13) 0.81 (0.64 to 1.04) 0.86 (0.63 to 1.19)
Model 3 1.24 (1.07 to 1.43) Reference 0.90 (0.73 to 1.13) 0.81 (0.64 to 1.04) 0.86 (0.62 to 1.18)
Adjusted R Square (Nagelkerke): Model 1: 0.146, Model 2:0.179 Model 3: 0.194
Women
Parents’ interest in their offspring’s studies at age 16 according to teacher
Model 1 1.04 (0.76 to 1.43) Reference 1.04 (0.73 to 1.47) 0.69 (0.50 to 0.95) 0.78 (0.52 to 1.18)
Model 2 0.99 (0.71 to 1.39) Reference 1.06 (0.73 to 1.54) 0.67 (0.48 to 0.95) 0.75 (0.47 to 1.18)
Model 3 0.92 (0.62 to 1.34) Reference 1.26 (0.83 to 1.91) 0.72 (0.48 to 1.06) 1.01 (0.60 to 1.68)
Help with homework assignments at age 16 according to the student
Model 1 1.29 (0.98 to 1.70) Reference 0.88 (0.66 to 1.16) 0.75 (0.56 to 1.00) 0.78 (0.54 to 1.13)
Model 2 1.27 (0.96 to 1.69) Reference 0.86 (0.65 to 1.15) 0.74 (0.56 to 0.99) 0.76 (0.52 to 1.10)
Model 3 1.28 (0.97 to 1.71) Reference 0.85 (0.64 to 1.13) 0.74 (0.55 to 0.99) 0.74 (0.52 to 1.08)
Adjusted R Square (Nagelkerke): Model 1: 0.044, Model 2: 0.074, Model 3: 0.101
Men
Parents’ interest in their offspring’s studies at age 16 according to teacher
Model 1 1.01 (0.83 to 1.24) Reference 0.94 (0.61 to 1.45) 1.13 (0.60 to 2.10) 0.43 (0.23 to 0.81)
Model 2 0.96 (0.78 to 1.19) Reference 0.94 (0.60 to 1.49) 1.28 (0.66 to 2.48) 0.43 (0.22 to 0.87)
Model 3 0.94 (0.74 to 1.19) Reference 0.94 (0.55 to 1.60) 1.61 (0.79 to 3.28) 0.69 (0.29 to 1.64)
Help with homework assignments at age 16 according to the student
Model 1 1.23 (1.04 to 1.45) Reference 0.98 (0.69 to 1.39) 0.97 (0.61 to 1.53) 1.27 (0.63 to 2.57)
Model 2 1.25 (1.05 to 1.48) Reference 0.98 (0.69 to 1.40) 1.01 (0.64 to 1.61) 1.26 (0.62 to 2.55)
Model 3 1.25 (1.05 to 1.48) Reference 0.98 (0.68 to 1.40) 1.01 (0.65 to 1.59) 1.28 (0.64 to 2.57)
Adjusted R Square (Nagelkerke): Model 1: 0.033, Model 2b: 0.093, Model 3: 0.105
Lower than national average mean grades
Parents’ interest in their offspring’s studies at age 16 according to teacher
Model 1 0.90 (0.72 to 1.13) Reference 1.00 (0.69 to 1.43) 1.07 (0.74 to 1.56) 1.01 (0.64 to 1.59)
Model 2 0.85 (0.67 to 1.07) Reference 0.96 (0.66 to 0.41) 1.07 (0.72 to 1.58) 0.93 (0.57 to 1.51)
Model 3 0.82 (0.63 to 1.05) Reference 1.04 (0.71 to 1.54) 1.05 (0.70 to 1.58) 1.10 (0.67 to 1.82)
Help with homework assignments at age 16 according to the student
Model 1 1.09 (0.89 to 1.33) Reference 0.77 (0.57 to 1.05) 0.78 (0.57 to 1.07) 0.84 (0.57 to 1.24)
Model 2 1.12 (0.91 to 1.38) Reference 0.76 (0.56 to 1.03) 0.79 (0.57 to 1.08) 0.81 (0.55 to 1.20)
Model 3 1.12 (0.91 to 1.38) Reference 0.76 (0.56 to 1.04) 0.79 (0.57 to 1.08) 0.83 (0.55 to 1.24)
Adjusted R Square (Nagelkerke): Model 1: 0.148, Model 2:0.209, Model 3: 0.237
Higher than national average mean grades
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practical academic support during the last year of com-
pulsory school (age 16) predicted more favourable trajec-
tories of internalised mental health symptoms (IMHS)
from the age of 16 to 43 years. These associations were
mainly present among those who had above national
average mean grades when they left compulsory school.
Parental involvement in their offspring’s schooling has
previously been a topic of interest mostly within educa-
tional and developmental psychology, as a determinant of
academic achievement in childhood and adolescence
[15, 16], and a few studies have examined prospective
associations also with adult educational attainment [18] or
of adult health [20–23, 32]. Our findings extend these
observations by illustrating how parental interest is
reflected in the subsequent life course development of
IMHS. While novel by utilising latent class trajectory
modelling, this observation was according to our hypo-
thesis that parental interest would have a positive effect
on mental health, and agrees with earlier observations that
lack of parental interest during teenage years is associated
with poorer mental health in adulthood [19, 20].
Availability of help with homework assignments has
previously not been consistently associated with im-
proved outcomes later in life, as shown in our previous
study in the same cohort [23], and as suggested by the
literature, practical involvement of the parents is not ne-
cessarily a part of academic socialisation but can also
negatively influence the child’s autonomy and academic
development [15, 16]. However, in the present study,
student-rated availability of help with homework was as-
sociated with a higher chance of entering the most
favourable trajectory of IMHS. This was thus a some-
what surprising finding. Given that there is virtually no
association between such help and school grades, it is
unlikely that homework assistance affects mental health
via academic achievement. However, help with home-
work could possibly reflect a positive parent–child rela-
tionships and a supportive family climate more broadly,
and since help with homework assignments could also
be offered by others than the parents (such as peers,
teachers and older relatives) it is possible that it is also
indicative of a generally supportive social network,
which may enhance mental health among those who are
already doing relatively well, but not necessarily buffer
against more severe health problems.
The virtually non-existent correlation between teacher-
rated parental interest and student-rated help with home-
work might seem counterintuitive, but although it is
impossible to know exactly what the teachers and students
were thinking of when answering the respective questions,
it could be due to several factors influencing the rating of
homework help in different directions: On the one hand,
parents who are interested in their offspring’s studies
should be more motivated to give practical help if needed
compared with parents who are less interested, and it may
also be that those who are interested are also more able as
they may have pursued a more academic course in their
own lives. On the other hand parental help might be
triggered by academic problems that the student has, and
thus actually be negatively correlated with academic
achievement in some cases. Any association between
parental interest and help with homework might be
further diluted by the above-mentioned fact that home-
work help can also be given by others than the parents.
Another somewhat surprising finding was that both
parental interest and availability of help with homework
was significantly related to more favourable trajectories
only in those participants who left compulsory school
with above national average mean school grades. There
are several possible explanations for this. In line with the
Table 3 Parental interest in offspring’s studies and help with homework assignments at age 16 in relation to trajectories of
internalised mental health symptoms from age 16 to 43 in women and men. Odds ratios (OR) with 95 % confidence intervals (CI) for
belonging to the different trajectory groups derived from multinomial regression analyses with the two predictors mutually
adjusted. The odds ratios denote the change in odds for each additional level of the exposure (range 0–4) (Continued)
Parents’ interest in their offspring’s studies at age 16 according to teacher
Model 1 1.27 (0.90 to 1.78) Reference 1.44 (0.80 to 2.59) 0.54 (0.32 to 0.92) 0.41 (0.20 to 0.82)
Model 2 1.26 (0.89 to 1.78) Reference 1.58 (0.86 to 2.89) 0.54 (0.30 to 0.95) 0.44 (0.20 to 0.97)
Model 3 1.25 (0.87 to 1.78) Reference 1.59 (0.85 to 2.98) 0.54 (0.30 to 0.98) 0.41 (0.18 to 0.91)
Help with homework assignments at age 16 according to the student
Model 1 1.40 (1.14 to 1.72) Reference 1.08 (0.79 to 1.49) 0.81 (0.55 to 1.18) 0.90 (0.52 to 1.57)
Model 2 1.39 (1.13 to 1.71) Reference 1.10 (0.79 to 1.52) 0.82 (0.56 to 1.22) 0.97 (0.53 to 1.76)
Model 3 1.39 (1.13 to 1.72) Reference 1.10 (0.79 to 1.52) 0.82 (0.56 to 1.22) 0.97 (0.53 to 1.77)
Adjusted R Square (Nagelkerke): Model 1: 0.187, Model 2: 0.223, Model 3: 0.224
Model 1: Adjusted for sex except in the sex stratified analysis
Model 2: Model 1 + adjustment for parental social class, family unemployment and parental mental health or alcohol problems
Model 3: Model 2 + adjustment for own average school grades at age 16
Note: Statistically significant results are marked in bold
Westerlund et al. BMC Public Health  (2015) 15:653 Page 8 of 10
reasoning in the preceding paragraph, it is possible that
both homework help and parental interest in relation to
less academically accomplished children is triggered by
worry about the child’s development. If this is the case,
then there could in fact be positive effects of such paren-
tal academic involvement which are masked by an asso-
ciation with other factors associated with negative
mental health development. A second explanation could
be that a high level of parental focus on academic
achievement could be stressful for children with less de-
veloped academic abilities and possibly contribute to
poor mental health, for instance by fuelling a sense of
failure and inadequacy. On the other hand, it is also pos-
sible that children with more developed academic abil-
ities are more able to utilise the support that they get
from their parents, or that lack of support can be detri-
mental for the health of academically gifted children.
Women and men have very different levels of IMHS,
but the patterns of association between parental interest
and the trajectory classes are similar in the sexes, how-
ever with an apparently stronger protective effect against
the Moderate stable trajectory in women and the High
decreasing in men. Given the shape of these trajectories,
this could possibly indicate a more long-lasting effect of
parental interest in women compared to men.
A major strength of this prospective study is that it is
based on a stable, age homogeneous cohort with very
low attrition over the 27 years of follow-up. The cohort
is population-based and has in various comparisons been
found to be representative of this age cohort of the
Swedish population [24]. Another strength is that we
have employed latent class trajectory modelling to sum-
marise the development of IMHS over a substantial part
of the life course in such a way that patterns of hetero-
geneity can be revealed. A further strength is that two
different types of data are used, decreasing the risk of
common method variance: Parental interest in their off-
spring’s studies was based on an interview with the main
teacher at age 16, whereas availability of home assign-
ment help in school as well as IMHS were self-reported.
Our study also has some limitations. Using teacher
evaluations of parental interest in their offspring’s stud-
ies has the advantage of avoiding some of the social de-
sirability effect that could have been expected if the
question had been asked of the parents or the students,
and has the further benefit of utilising the teachers’ abil-
ity to compare parental interest between pupils. How-
ever, despite regular scheduled contacts between
teachers and parents, teachers may not know exactly
how interested the parents actually are, and their ratings
could thus be confounded by for instance the student’s
social background, socially conditioned behaviour, aca-
demic achievements or actual mental health problems.
The high initial levels of mental health problems in the
two trajectories most strongly predicted by teacher-rated
parental interest could indicate that this is the case, but
it would also be consistent with the interpretation that
parental interest has a substantial but mostly short-term
effect on mental health. In addition, we cannot rule out
that the observed associations could partly be due to
third variables rather than be causal. It is for instance
possible that more mentally stable children, who are
likely to continue on a more favourable trajectory, also
motivate their parents to become more interested in
their offspring’s studies.
Another weakness it that it is difficult to know if factors
associated with mental health outcomes are confounders,
mediators or underlying factors. This is especially the case
with school grades, which indicate academic success, and
is a likely mediator between parental involvement and
mental health development. Adjustment for school grades
could thus constitute over-adjustment which masks true
associations. Also adjustment for social background
factors could in fact be over-adjustment, since some of
their effects on later mental health could be mediated by
parental academic involvement.
Conclusions
Parental involvement in their offspring’s studies may
buffer against internalised mental health symptoms in
adolescence, which may track into adulthood, at least
among students with above average school grades. This
has potentially large public health relevance since it indi-
cates that interventions that strengthen parental involve-
ment could decrease the population burden of mental
health problems.
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